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LAUNCH VEHICLE CONSIDERATIONS FOR FREEDOM ASEMBLY FLIGHTS 
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NASA ALTERNATE LAUNCH VEHICLE STUDIES FOR FREEDOM ASSEMBLY 
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SHUTTLE-C FREEDOM MISSION SCENARIO 
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Detailed manifest listings for each flight will be described on the following 
pages for both Shuttle-C and ASRM assembly sequences. 


LATE SHUTTLE-C UTILIZATION 
FEATURES/CONSIDERATIONS 


O 

o § 
E g 

< Z 

a 5 


I- 

3 

t 

—I 

>- 

> 

< 

LU 

LU 

_J 

3 

Q 

O 


x 

h- 

D 

O 

LU 

-I 

ID 

Q 

O 

2 

O 

LU 

N 


X 

O 


o 

H 

2 

LU 

Q 

O 


< 

CD 

< 

I 

CD 

LU 

X 

o 


< 

I- 

X 

(3 ^ 

x 

9o 

t LU 

X < 

£5 

h- Q 

CDCC 

£ < 

Li. X 


0 

1 

LU 


CD 

H 

CD 

gc 

Li. 


LU P* ^ 


LU 

to 

< 

CD 

G 

LU 

CO 

< 

X 

X 

LU 

X 

X 

LU 

X 

to 

H 

X 

O 

□ 

>• 

—I 

X 

< 

LU 


(0 

(0 


(0 

D 

o 

> 

N 

LU 

Q 

Z 

LU 

X 

H 

(0 

LU 

I- 

Q 

Z 

< 

X 

O 

LU 

> 

LU 

D 

O 

h* 

LU 

S 

H 

LU 

< LU 
D _l 

Oil 

LU O 

Qx 

< X 


> 

H 


eg 

<c 

0. 

2 

O 

O 

CD 

CD 


< 

K- 


£ 

s 

s 

LU 

_l 

LU 

Li. 

CD 

CD 


< 

> 

LU 

>- 

-I 

CD 

2 

LU 

CD 

CD 

< 

O 

LU 

CD 

< 

CD 

CD 

h- 

CD 


CD 

LU 

X 

o 

z 

3 

< 

0 

1 

LU 


CD 

LU 

LU 

X 

X 

H 

Q 

Z 

< 

CD 

H 

CD 

LU 


CD 

LU 

X 

3 

o 

LU 

X 


o 

H 

X 

g 

_i 

X 

@ 

O 


in h- 


ii ii 


ASRM STS COMPARISON : total flights 

ASRM FLIGHTS 
PMC <a> FLIGHT 11 


SHUTTLE-C MANIFESTING OF FREEDOM PRESSURIZED MODULES 


03 

03 

P 


no £ 03 P 



03 O X3 o 03 

T3 >'T3 O X3 

c 


03 -H a) £ X: P 

*H C 


c a) a> d o 

o 


£ o p d cp d o> 

C P 


d £ H -P 

O 03 


bo -h a> 

•H 0) 


u 03 « i) CH 

03 -H 


£ M £j p o a» 

03 £ 


o a> c *h e 

•H 


o P * O 

£ 03 


j£ £ 03 03 4-5 4-J O 

•H 


U 03 P d 3 P 

O X3 


£ £ ,C 0X5 0 

rH &H 


D a 1 CPT3 M P 

1 

OQ * 


d a) p a; a> o 


H W H 4J H T3 

S £ 


P d 3 £ 03 

O 


U >1 C r O 0 P 

P H3 


| He CP 0 03 

x: a; 


d) XI CQ -H g (fl <D 

cp a; 


h £ SB to 0 <p 

*H P 


p 03 c 0) P rH P 

rH Du 


p 03 T3 O O £ 

4H 


£ 03 CO 4h T3 d 

O ' 


x: d d 03 O 6 

d -p 


co us e 

• f 


a> T3 cu a) 

P CP 03 


u x: a> h o T3 x 

O C P 


O P P «H * <D 

P P d 


p d p NO 

_X 


p £ * T3 P W 

C U -C 


no O CP C P rH 

^ o o 


Q) p *H 03 d 3 d 

Od*H 


4J (0 p 03 • 

x: x: 


03 >i <u x: * CO T3 c 

03 TJ ^ 


H ID CPC 03 iH P 

c 

% 

4-1 0) P O P 3 03 

03 Cd 03 

— z • 

■h > 03 iH P 0U O P 

-H P 

2E X3 ^ 

£ -H p P P £ P 

03 C 

W W CP 

d P X: CO 03 03 

P 3 03 

^3 — W 

£0^u,pX(DOj 

CU O £ 

' — 

03 P a) 03 P <H 

0) > 03 

03 

03 X2 O' 

a N rH 

0) -H 0) 

«3 03 Du P O 4-4 no ^ 

C 03 03 

H D (13 

0) O J3 O O U 

O TJ 

DdH 

£ P • P B <0 

U £ 03 

d 043 

^ O • CP p 

a> p 

O S H 

O 00 P 03 >1 C 0) P 

p p cd 

S rH 

X3 P <13 P P *0 

a; ^ 

03 *H 

03 ^3 <0 x: tt'XJ o 0) 

•H P H3 

POO 

£ £ O 04 03 C O 

u o p 

£ *h d 

03 cd 0) £ 3 P 03 

u p cd 

03 P Du 

P O 3 03 £ 03 p 

cd x: 

£ 03 

d VO 0) d 03 P = 

o c 

•H *H r O 

rH P 3 03 

O 0) 

U CP 03 

X 03 £ P 03 03 

T3 -H 03 

03 O 03 

03 -P O >i O X5 *H 

cd p a) 

QjX3 O 

EXI‘H44J003 

O (d £ 

X Ou 

CP -P 03 X3 C T3 

rH p Cd 

U P X 

'O P d > 03 P 30 

>1 3 a. 

£ W ; 

£ P N P £ d £ 

id cp d 

<D 03 

d P P P O 03 r-t 

0-i ''H ^3 

03 £ O . 

P 0) P P nD 

P 

03 *H ^ 

X3 >1*H T3 03 03 00 a> 

U C 03 

£ P P 

Ct3 rH 4J 03 P N 

i o x: 

d 03 

X3 P 3 p P CUXJ P 

03 O P 

cu a. 03 

£ C 6 £ C P 

rH 

d x xi 

. 03 s 03 0 0 3 

P P P 

^ M P 

C/3 03 03 £ 03 O 03 

p 03 03 

0) 03 'U 

U3 p 0) 0 VO 03 

D P 03 

i (0 (0 H -H O 03 

JX 03 P 

,C X3 C 

ZD H 03 P P 4-3 P 

W C’H 

p P d 

c 0) .£ Cb 

cd c 


0) CQ 0) *H 03 CP 

Q3 P <d 

! I I 

xs;<dpctc-h6 

SZ P £ 

h m m 

Eu — x; d o o p o 


p £ p -h P TJ 

P '‘O 


0) 'O 03 0) 

-H rH 


03 P P P 03 0) 03 

XI 3 


<tj o co o *h x: p 

P o 


X3 4-4 X5 4-4 £ -P Cl, 

O 2 



VO 

<N 




SHUTTLE-C FREEDOM HARDWARE MANIFESTING 


I 


i 



U 

V) 


ELM EF 1&2 JEM MODULE 

OMV DOCKING FOR ON ORBIT DEPLOYMENT & TRANSFER 

TO SPACE STATION (MB-10) 



0 

1 

w 

J 

& 

CD 

X 

cn 

o 

z 

w 

C/3 

X 

W 

u 

z 

C*3 

X 

o 

Ca 

C/3 

X 

J 

CQ 

X 

U 

CO 

cn 

< 

z 

o 

o 

ta 

C*3 

OS 

&-i 

Q 

ca 

c/3 

< 

X 

a 

ca 

PS 


03 

0) 
u T3 
O 

44 CO 

03 



P X 

'O 

A <H 

0) 03 CP c 

CO 

a/ (p *H O 

■iH 

to X3 

> 

05 44 CP 


x: 'O 

PUrH 


€ 

o 

0) 

o> 

i-i 

Cs-I 

c 

o 

•H 

P 

03 

P 

CO 

a> 

o 

os 


g 
o 
a> T3 
o <1> 
C <U 
<U u 
3 h 

cr 

a> a> 

co x; 

P 

CO 

•h x: 
x; p 

&H -H 


O 
O 

> TJ 
0) 
CO > 
C <D 
O -H 
*h x: 
to o 
to (0 


ax: 
co o 
c 

P D 
O 03 

44 rH 

*0 V 


to 

3 

a> 

o 

c 

05 

C 

CP 

<D 

CO 


to x: 
c h 
o 

P 


a> 

X3 >i 

r — 1 

C X3 
05 g 
O <U 
CO 

X to 

P 03 
•H 

rH 0) 
•H P 
X3 C 
03 <U 

a n 

os a> 

O 44 

<u 


<y to 

rH 

p x: 
p 
a 


P 

c 
0) 
g 

CP >1 

o 


x: <h 

<D CO 44 

p 
c 
0) 

3 


g 

o 

T5 

a> 

0/ 

u 

CL, 


a- 

a> m 
'O o5 TJ 
c 03 C 
_ >H p'X"© « 

cr to o p u ns 
d p *h co x: 
^ a 

■H H O 
X3 03 OS 
03 P 




c 

P 

to 

o 

C 

T 3 0/ 


a/ 

o x: 

XI 

•H 

x: p 

a> 

p 

H P 

03 

•H 

O 0) T 3 

•HOC 

44 

44 g C 

> rH O 

44 

03 

O *H 

D 

X*H 

U p P 

CO 

CP 05 03 P 

ax: -h 


C X 3 C 0/ 

m C 

P 

-H O *H 



00 

CN 


\ 


o 

I 

LU 

—I 

H 

H 

D 

X 

CO 

o 


(0 

D 

LU 

o 

z 

LU 

D 

o 

LU 

CO 

> 

-J 

CD 

S 

LU 

CO 

CO 

< 

O 

LU 

CO 

< 

X 

CL 

LU 

X 


CO 

H 

Z 

LU 


1U 

LU 


> 

-J 

CD 


UJ 

CO 

CO 

< 


z 

o 


LU 

ffl 

> 

< 

cc 

Z 

< 

CC 

< 

-J 

o 

(0 


< 

UJ 


GQ 

2 

ui 

co 

co 

< 


UJ 

2 

CL 

5 

o 

UJ 

o 

UJ 

< 

cr 

o 

uli ~ 
z ca 

— co 

Q 04 

CC < 
< CO 
O ~ 
®co 

= CO 

3 
o CC 
CD H 
h- 
CO 


3 

< 

Z 

o 

cc 

y— 

co 

< 


z 

o 

u. 

H 

< 


Z 

z 

o 

5 

-j 

CO 

2 

UJ CC 
CO Ui 

H 2 

z CO 

52 

"z 

<H 

X 

CL UJ 


o 

co 5 

GO 

04 nj 

<H 

CO co 
w > 
CO 
UJ 

Eg 


= 2 

§| 
« 2 


CO 

O 


UJ 


< 

Z 


O 

z 

o 


Q 

z 

< 

m 

3 

* 


UJ 


< 

a 


< 

z 

z 

UJ 

h- 


< 



CD £ 

r- -i 
GQ -J 
CO < 
~Z 


<0 _ 

UJ? 

P 2 

3 a 

CO O 
CO z 
3 z 
z 

K 


(O 

CO 


z 


z 

o 

a. 

z 

3 

CO 

UJ 

-J 

3 

Q 

O 

2 


UJ 


< 

a 

a 

< 

2 




co 

H 

UJ 


< 

a 


z 

o 

CO 


3 

a 

O 


z 

a. 


< 

m 

i 

3 

* 


UJ 

-J 


< 

a. 


z 

UJ 

zO 

H* 
Z o 

21 
ca Q 

s§ 

Z ° 

CO 2 

UJ — 
XCC 
X LU 

15 

00 

CO 

CO h- 

32 

z 

H 


H 

Z 

o 

"3 


UJ 

as 

> 

< 

z 

z 

< 

z 

< 

-J 

o 

<0 


< 

UJ 


> 

*8 

CO.- 

co \z 

< 5 


IS 

z a. 

3 r! 

a< 

UJ „ 

as 

UJ < 

< 1- 
z< 
o z 

UJ w 

z w 

a E 

z-j 

<H 
O D 

® 5 ) 
5 co 

s- 

z 


z 

o 

H 

Z 

< 

a 

< 


a 



N 


> Z 

2 3 

o CO 

CO 



o 

UJ 

-J 

t 

3 

X 

(0 


> 

2 

o 


UJ 

a 

o 


z 

o 

z 

a 

5 

LL 


UJ 

LU 



CO 

O 

(0 

5 

o 


z" 

UJ 

z 

z 

< 

o 


CO 

o 


CO 

3 

o 


a 

UJ 

N 

z 

3 

CO 

CO 

UJ 

z 

z 

z 

3 


2 

CO 

z 

< 

z 

u 

UJ 

Sco 

UJ 

O 

Z2 

xH 


UJ 


UJ 


O - 

_z 

O 3 

O » 
JjUJ 

Z = 


a 

2 

2 


> 

-j 

z 

z 

3 

CO 

UJ 

z 


F 

CO 


O 

o 


UJ 

_l 

3 

a 

o 

2 


CO 

o 


CO 

5 

O 


a 

UJ 

N 

Z 


CO 

CO 

UJ 

z 

z 




5 

UJ 

z 

o 


a 

UJ 

£ 

3 

X 

CO 


> 

2 

O 

N 

a 

z 

< 


o 

< 

LL 

a 

UJ 

co 

2 

X 

UJ 

§ 


CO 

z 

2 

_j 

UJ 

2 

UJ 


UJ 


UJ 


a ° 

1 i 

2 < 

UJ <0 
-> UJ 


I 

GQ 

2 


CM 

co 


in 

co 


00 

at 


o 

T» 

CD 

00 

CO 

CO 

CO 

CO 

GQ 

GQ 

t* 

CO 

2 

2 

2 

2 

2 

2 

2 

2 

Jj 

2 


a> 

CN 



i 


! 


DENOTES SHUTTLE-C LAUNCH 



REPHASED FREEDOM ASSEMBLY SEQUENCE USING ASRM 



a) 


CO 




H| 

T5 

o 

x: xj 



43 

45 

•H 

u o 


£ 


Hi 

XJ 

3 c 


X 

CO 

43 

CO 

CO 


CO 

XJ 

a 

•H 

c 


< a 

g 

T> CP 

TJ 43 05 


o 

CP 

o 

05 O * 

05 U U 


-U X5 

■h a> 

u 

O pH CO 

c c 


< 1 )H£ 


C XJ 

•H CO 43 


r& Q 4 J rQ 

43 45 X! 

43 43 g 


05 C 


4) 

X 4 CP 

4 C 4 


> (0 

a) x: 

U 

C O -H 

XJ 3 O 


'H jC 

CO XJ 

-H 

4) g pH 

CO O 4-i 


n* C 

a) *h 

3 

4H 

can 


a> a» x: :* 

s* 

£ 05 

O 45 


T3 

XJ 

4) 

DO C pH 

o o a 


x: 

XJ 

M 

CO O 43 

o 


CO XJ 4-1 C 


< c 

45 O 43 


45 «H 

o a> 

CO 

- o 

g - HI 



XJ 

•H * 

45 X> H 

3 <N XJ 



c to 

4) 

x: x: x> 

rH pH X 


c a> 

a> -h 

x> o 

XJ CP'H 

O 05 


O pH 

> to x: c 

■pi T3 

> XJ 


♦H 4J 

a> c 

CP 4) 

XJ pH T3 

3 CP 


-P XJ 

w 0 

*p4 3 

43 4H 43 

T3 0 C 


3 

o ^ o 1 

x; 

C A *p< 


c x: 

4) 

4H 4) 

XJ >1 45 

43 43 TO 


■H CO 

U CO 

CO 

pH 45 

■H 


4-4 

4) -h 

CP 

CO X3 u 

< 4^ > 


a) a) x: 

c a 


> o o 


f O o 

^ x: 

•»H 3 

O 45 XJ 

W u 


43 

O XJ \ 

x: co 

>i a 


g a'U *H -U T3 

CO CO 4H 

>i XJ 


O CO 

4 ) x: 

•H pH 

43 O 



r O 

4 JXI >H 

45 

x: pH o 


0) a) 

■rl 

XJ 3 

U X pH 

CP'H 


a5 x: 

3 rH 

a A 

C £ 43 

•H XO 05 


Hi XJ 

O 1 pH 

o 

05 XJ 

A 43 CP 



a> 

< 15 

3 05 O 

a 43 


4-1 

U 4-J 

o> u 

D 1 Hi 4J 

45 43 XJ 


O 

x: 

c c 

05 O 

4 U C 


a> 

45 CP O 45 

CO g 43 

45 43 


CO <u 

X3 *h 

u 


XJ > 


43 CO 

pH 

>1 45 

>i 05 U 

CO cm 'O 


x: 3 

T 3 HHXI 

pH C O 

XJ H 43 


a 

rH 

C 45 

O OH 

XC rH 


a> <u 

3 C 

O n. 

g 

CP 05 


u x: 

o o 


45 4) XJ 

•h T3 XI 


4J 


r 0 

CO Hi XI 

rH 05 XJ 

• 

0 ) 

u 

u a> 

CO 'H CP 

4-4 > 

>1 

x: x: 

CO 3 

45 CO 

43 3 -H 

o o 

u 

XJ 4J 

XJ O 

> 45 

O 1 pH 

>1 H 4J 

c 

•H 

x: cj 

45 XS 

U 05 4-4 

rH Qj 

05 

u > 

CP o 

5 a 

1 U 

XD g xJ 

CP 

O 

•H 

O 45 

05 CP 

g a c 

4-4 C 

pH O X U 

HT3 C 

05 05 

•*H 

o 

4-1 XJ 


XJ pH ’H 

CO £ U 

XJ 

<y -h 


• 45 

X5 3 XJ 

co x x 

C 

U 4J 

in C 

45 A 

3 O XJ 

45 CO 45 

o 

C ra 

rH 05 

O XJ 

x: 3 h 

<C 

u 

<D N 

aj 

C 

CO 4-1 

g T3 


3 -h 

4H to 

45 4i 

05 XJ 

O 05 05 

XJ 

cr «-h 

o 

3 O 

05 U 3 

T3 jC XJ XC 

d) -H 

(0 

cr»44 

A C O 

05 XJ -H 

CP 

CO XJ 

pH *H 

05 

XJ 05 

05 O 

•H 

3 

43 

CO 05 

3 05 

H» 4-1 pH 

pH 

>i 

XJ U 

45 

O CT pH 

Du O a4n 

rH O 

O £ 

>1 hi 

XJ 05 3 

X 


A 1 

+j a. -i x 

CO X) 

in C 05 

>i 

g a 


A xJ 

c o 

O 

pH 

<D pH 

< • 

g 

O xJ S 

X) M >i Hi 

CO XJ 

CO 

45 4-i 

CO A 

CO XJ pH 

43 

CO XJ 

• a; 

CO O 

♦H CP 43 

HI 43 05 

05 

<T3 3 

<d x; 

CO 

U 

*H N > 


x: 

o u 

45 pH 

43 pH TJ 

4-1 *H -H 

U 

CO CO 

c c 

45 

a^ c 

pH 4-J 

O 

*H 

45 3 43 XJ 

g 45 

45 -H O 4H 

x: a> 

g 45 

45 O 

O 05 

x: XJ 45 


Eh 4i 

Hi pH 

CO X> 

UHXJ 

Eh 3 H 

c 

43 

O 

43 

xj x: 

4H 

•H 

au s x: 

XJ CP 

XJ 45 

CP 

g 

U OS 

a 

3 -pt 

03 

Hi 

o 

a) w 

45 O 

XC pH 

x: 05 

43 

o 

a< 

Hi XJ 

CO 4-1 

xJ A 

g 


CO 

2 

oc 

CO 


o 

z 

CO 

D 

UJ 

O 

z 

UJ 

D 

O 

UJ 

CO 


CQ 

2 

UJ 

CO 

CO 

< 

0 

UJ 

CO 

< 

1 

a 

UJ 

a: 


co 

H 

Z 

UJ 

2 

UJ 

_J 

UJ 

> 

-J 

CD 

2 

UJ 

CO 

CO 

< 



X 


2 


N "j 

GQ^ 




x 

x 

P 

cc 

H 

L- 

CC 

O 

X 

a 

P 

X 

U I 
-J 
P 
Q 
O 
2 


UJ 


< 

a. 

a 

< 

2 

LL 

af 

UJ 

H 

CL 

< 

a 

< 

o 

2 

* 

U 

o 

a 

co 

x 

UJ 

ac 

CL 

UJ 

Q 

O 

z 

Q 

CQ ^ 
H h- 

x x 

hi 

U. 

< 


CM 

CO 

2 


GQ 

2 


X 

H 

UJ 


< 

a 

z 

o 

CO 

-J 

P 

a 

O 

DC 

QL 


a 

z 

< 

a 

D 

* 


►— 

UJ 


< 

CL 

< 

z 

z 

UJ 

M 

h 

a O 
o z 
°-2 
-O 

po 

CQ Q 
“■> 
52 


CO {3 

p s 

U UJ 


=5 CQ 
CO 

CO H 

32 

DC 


CQ 

2 


H 

z 

o 

-5 

< 

H 

UJ 

CQ 

? 

< 

DC 

DC 

< 

ac 

< 

-j 

O 

(0 


< 

UJ 


> 

-J o 
CQ CO 
22 
UJ 

<o ‘ 

co t 

< £ 

z° 

13 

2: cl 
uj „ 

LU ^ 

DC < 
O a 
uj 

z w 

= UJ 


Q ! 

cc . 
<p 

O 3 

®<0 

£ co 

o K 

a 


CQ 

2 


2 

DC 

CO 

< 


UJ 

UJ 




3 UJ 


P 

a 

o 


GQ 

< 


<0 

P 


CQ 

2 


O 

X 

P 

O 

LU 

O 

o 

z 


DC 

o 

a 


u. 

< 

ul 

a 

o 

z 

a 

CQ 

h 

co 

a 

DC 

< 

5 

cc 

o 

u. 


CQ 

2 


2 

DC 

<0 

< 


H 

X 


D 

UJ 

N 

E 

P 

(0 

CO 

UJ 

DC 

x 


a 

UJ 

X 


UJ 

< 

CL 

< 

a 

z 


P 

o 

co 

< 

CO 

< 

x s 

l! 

02 

2 £ 

x « 

O 


UJ CO 


nr 


UJ 

-J 

P 

Q 


l; uj 

O h 

^2 
Q < 
UJ 

NO 

E£ 

P X 
CO o 
CO o 

UJ Q 


< ac 

X X 


00 r- 


2 

(0 

z 

< 

X 

o 

UJ 

2 

o 

z 

X 

I- 

x 

UJ 

GO 

o 


X 

o 

o 

-J 

X 

< 

UJ 

o 

o 

z 


X 

o 

X 

Q 

X 

< 

S 

X 

o 


X 

UJ 

E 

X 

< 

o 

CO 

o 

p 

CO 

o 

o 

-1 

a 

UJ 

N 

E 

p 

CO 

CO 

UJ 

X 

X 

z 

p 

ufs 

p 

8i 

2q 

2s 


X 

2 


x O 


X 

2 


2 

x 

X 

< 


ox 2 
o, ^ 


s> 

Ha 

X X 
p p 
X X 
X X 
UJ X 
X ^ 
X X 

m o 

Sen 

5§ 

S J 


X 

o 

X 

X 


2 

UJ 

"3 

LU 

-J 

P 

a 

o 

2 

2 

x 


x 

2 


UJ 

p 

a 

o 

2 

< 

X 

UJ 


X 

2 


X 

a 

P 

x 

o 

o 


x 

UJ 

X 

X 

< 

o 

X 

o 

h 

X 

o 

o 


a 

x 

N 

E 

p 

x 

X 

X 

X 

X 

z 

p 

X 

X 

p 

a 

o 

2_ 

x 2 

Ox 

H < 

X v 

3 o 
02 
-J 2 

s> 

Ux 

X X 
3P 
X X 
X X 
X QC 
X 
X 


CM 


X 

X 

p 

a 

O 

2 

x 

X 

p 

Q 

0 

2 

x 

o 

H 

X 

3 

Q 


a 

x 

N 

E 

p 

X 

X 

X 

X 

X 

X* 

X 

2 

X 

X 

2 

X 


21 

< < 

X ^ 

Q o 
X z 
X ^ 

o t 

X t 
X X 
XH 

20 

x 


on 


x 

2 


x 

o 

z 

p 

< 

X 

X 

r 

X 

2 

x 

X 

< 

X 

X 

H 

o 

z 

X 

a 


I 

a 


X 

X 


2 

x 


0 r- 00 


o 

2 

x 


2© © 2© © © 


EARLY SHUTTLE-C UTILIZATION CONSIDERATIONS 





4H 





d 




X 








X 




C 








O 

13 




CP 




o 








o 

D 



X 

D 




>1 




0) 




•H 









D 




O 


u 





-Q 


• 

c 

4-> 




CO 




c 



CO 


D 



D 

c 


D 

C 

13 

c 





>1 

o 

3 




d 




o 


X 

■H 


X 

r- 


CD 

D 


X 

O 

■H 

D 





4J 

•rH 

X 




13 



X 

•H 


o 

u 


X 

CO 


V-i 

E 


D 

•rH 

> 

CO 

D 


D 

rH 

•H 

X 

•H 

CO 


O 

X 


o 

X 





•H 

CP 


CP 

H 


D 

X 

O 

M 


C 

U 

rH 

(D 

H 

c 


X 

>i 

C 



CD 

CD 

c 

D 


£ 

X 


CD 

0 

D 

u 

D 

U 

O 

D 


*H 

CD 

■H 

d 

JJ 

o 



CD 

CD 


CD 

H 

X 

o 

X 


£ 


X 

13 

X 

X 

CP 

O 

04 

> 


(tJ 

D 

X 

•H 

c 

■H 


13 

J* 

H 


X 

CP 

X 

-H 

X 


O 

X 

X 


u 

X 


•rH 

13 


13 


U 

CD 

X 

o 

X 


0) 


U 



CD 


X 



a 

o 

cnx 

D 

0 

VH 

4H 

O 

X 


Jj 

(3) 

On 

e 

o 

cD 


u 

X 

3 


13 

X 

u 

D 

CO 




•H 

CP 

04 


O 

•rH 

X 

X 

> 


CO 


CD 

o 


H 

13 

•H 

ID 

U 


X 

C 

O 

N 

D 


X 

u 

X 

•H 

13 

>1 


VH 

3 

to 

O 


c 

nJ 

O 

o 

to 

a 

d 

3 

U 



3 

•H 

X 

•H 

O 


D 

a> 

X 

X 

d 


D 

O 

u 


o 


cD 

CP 

cD 

CP 

•H 

a) 


O 

1 


£ 

3 


•H 

E 


D 

CD 

D 

u 

> 

£ 

u 

04 


o 

4H 

X 

13 

x 

■H 

0) 

X 

X 


? 

CD 

X 

•rH 

13 


o 

£ 

>1 

X 


D 

13 


D 



o 

4H 

d 


4H 

c 

u 

•H 

X 



H 

O 

X 

D 


D 

3 

X 


D 


X 

d 

D 

O 


>1 


CD 

CD 

to 

C 

O 


U 



0) 

04 

c 

D 

H 


04 

CO 

X 

CP 

H 

d 

£ 

d 

0 

04X 


X 

CO 

u 

**H 

o 

•H 

CO 

o 

CP 


u 


3 

£ 



to 


£ 

d 

X 

0 

3 

D 

•rH 

04 



CL) 

c 

o 

CD 

x 

o 

X 

*H 


c 


d 

X 

D 


to 



D 

CD 

•H 

to 

•H 

d 


X 

D 

C 


Vh 

o 

CD 

o 

Eh 


cD 


<D 

•H 


0) 

o 

X 

X 

£ 


D 

X 

to 

13 

d 

X 


d 

D 


O 


<D 

• H 

U 

•rH 


X 

v-i 

CO 

H 


3 



U 

D 


X 

X 

to 

•H 

0 

D 

u 

0 

V-4 

X 

•H 


> 

4-> 

CD 

o 

• 

x 

CP 

£ 

to 

3 


CP 

X 

o 

c 

X 


X 


D 

> 

£ 

N 

D 

•H 

D 

M 

X 

» 

0) 

X 

CLX 

CO 

CP 

CD 

CD 

•H 

13 


CD 

c 

X 

3 

CO 



c 


o 

<D 

•H 

CPX 

13 


D 

X 

CO 

c 

CO 

u 

x 

•H 

X 

X 



CO 

3 


D 

>i 


>1 

•H 

X 


TJ 

X 

M 

D 

•H 

• 

N 

X 

•H 

X 

rH 

d 

CO 

CO 

X 



o 

u 

X 

CO 


X 


D 

04 

d 

•H 

D 

U 

CO 

to 

•H 

CP 

V 

X 

CP 

CD 

rrmn 

•H 

>1 


X 


>1 

£ 

O 

D 

X 



X 

•H 


3 

X 

X 

CP 

c 


X 

■rH 

U 

0) 

c 

x 

•H 



CO 

X 

•H 


X 

CD 

•H 

u 

3 


>1 

•H 

X 

X 


3 

D 

CD 

0 

to 

*H 

X 


*o 

•rH 

X 

rH 

>1 

X 

X 

Eh 



X 


M 

04 

to 

ft 

13 

o 

•H 

O 

>1 

U 

X 

0 

•rH 

X 

44 


4J 


4-1 

rH 

•H 

3 




£ 

<D 

a 



>1 

3 

d 

d 


X 


c 

CD 

VH 

D 


CO 

4J 

•rH 


X) 

X 

CO 

t 

X 


0) 

X 


♦ 

13 

X 

X 

3 

•H 

CO 

CO 

1 

D 

X 

X 

£ 


>1 

4J 

x; 

.Q 

•H 


g 

u 

>i 

X 


CO 

X 

13 

a 

C 

■H 

CO 

O 


£ 

3 

■H 

D 

> 

>i 

X 

jz 

CP 

U 

a 

rH 

D 

O 

13 

X 

<D 


CO 


<D 

o 

D 

X 


o 

VH 

M 

O 

X 

X 

X 

D 

X 

X 

cr 


o 

•H 

U 

CO 

I 

C 

•H 

to 


CD 

<D 

> 

•H 


•H 

13 


O 

D 

*H 

X 

M 

u 

X 

VH 

Vh 

£ 

h 

0) 


rH 

<D 

CO 

c 

fD 

X 

X 



> 

<D 

X 

CO 

X 

D 

X 

X 

X 

> 

X 

O 

•H 

D 

CP 

D 

D 

rH 

> 

rH 


d 

<D 

o 

•H 

• H 


£ 

O 

•H 

D 

X 

D 

X 

u 



D 

3 


3 

d 

0 

D 

to 

4-| 


CD 

o 


CO 

X 



O 

H 

X 

X 

c 

04 

D 

u 

d 

d 

H 

X 

O 

cr 

u 

u 


to 

CD 

d 

CO 

CD 

CD 

• 

X 

D 

c 


13 

04 

o 

CO 

D 

D 

13 

D 

o 

•H 

aco 

X 

D 

D 


D 


o 

rH 

CO 

> 

< 

C 

04 

H 


a> 

£ 

D 


£ 

O 

d 

D 

•H 

D 


CP 


u 

X 


1 

D 


rH 

4J 

•H 

CD 

CD 

•H 

> 

CD 

D 

CD 


a> 

*H 


D 

D 


D 

to 

X 

0 

u 


X 

£ 

£ 



4J 

X 

CO 

w 

£ 

O 

O 


u 


D 

X 

X 

X 

£ 

D 

■rH 

X 

x 

d 

D 

X 

D 

O 

X 

O 

g 

o 

o 

CO 

X 

CO 

0) 

C 


Ch 

>1X 

X 

D 

X 



d 

X 


•H 

> 

D 

D 

13 

X 

13 

<1) 

4J 

c 

4J 


cD 

13 

X 

X 

O 



X 




D 

X 


•H 

D 

D 

W 

♦H 

X 

D 

X 

<D 

CO 


3 

c 

c 

04 

CD 

CD 

D 

U 


a) 

X 

U 

13 

>i 

H 

D 

X 

X 

H 

a 

D 

X 

X 

> 

D 

3 

D 

CO 

4J 

4H 

•H 

o 

CO 


d 



X 

c 

X 

X 

D 

D 

d 

D 

D 

•rH 

13 

13 

D 

to 

•H 

VH 

X 

M 

<D 

u 


CD 


CP 

CD 

£ 

O 

X 


X 

CD 

3 

• H 

-X 

D 

o 

d 

13 

to 

CO 

•H 

13 

to 

CX4 

to 



(D 

CD 

u 

T3 

c 

CD 

O 

•H 

CO 



O 

O 

3 


U 

•H 

0 


D 

to 


£ 

to 




g 

a. 

4J 

a> 

•H 

U 

13 

X 

3 


c 

•H 

o 

X 

X 

D 

CO 

•H 

X 

13 

0) 

d 

u 

D 

D 

VH 

d 

X 

o 

CO 

<D 

CO 

X 

c 

O 

<D 

fD 

£ 


•H 

X 



o 

04 

to 

X 

X 


•H 

0 

D 

X 

04 

O 

0 

u 

'‘O 

0) 


c 

CO 

•H 

d 

CD 

H 




•H 

X 

O 


CO 

D 

D 

D 

>i 

X 

0 

X 

to 

to 

to 

13 

D 

Q) 

u 

• H 

o 

D 

X 

•H 

H 

a) 

£ 


>1 

c 

D 

X 

c 


u 

2 

u 

X 

d 


X 

>1 

D 

0> 


> 

o 

4h 

a) 


Cu 

a 

(D 


X 

CPX 


O 

X 

CP 


U 

X 

D 

c 

•H 

CO 

■rH 

X 

D 


u 

,C 

o 

•H 

13 

13 


o 

u 


H 

•H 

X 

< 

•H 

*H 

d 

D 

D 

tP 

•rH 

D 

D 

X 

X 

c 

CO 

U 

&< 

4_) 

u 

<D 

C 

c 

X 


CP 


CD 

CO 


> 

X 

X 

0 

X 

O 

•rH 

X 

X 

U 

a 

X 

D 

3 

O 

•rH 

a 

e 

<D 

X 

CD 

(D 

X 

o 


CD 


V) 

Ci3 

D 

u 

o 

X 

D 

X 

u 

s 

to 


£ 

O 

44 

r—H 


3 

g 

O 

0 

X 

u 



13 

£ 


U 

o 



04 


D 


X 

u 

X 

D 

O 




o 

r— — 1 



CD 

•H 

<D 

a 


a 

1 

X 

D 

D 

■H 

1 

13 

>1 

CO 

to 

0 

* 

3 

D 

Vh 

44 

X 

• H 

0) 

4J 

o 

<D 

c 

w 

X 

u 

• 

3 

X 

X 

X 

c 

D 

X 


D 

d 

to 

O 

d 

X 

•rH 


o> 

4J 

o 


> 

X 

o 

cD 

*H 

a 

£ 

>i 

CD 

O 

CO 

X 

•H 

o 

C 


X 


3 

D 

> 

D 

X 

3 

>1 

D 

* rH 

c 




•H 

£ 

U 

<D 

O 

X 

X 

o 

>1 

X 

U 


O 

13 

D 


D 

*H 


to 


CPU 

U 

c 

rd 

<D 

>1 

c 

X 

13 

u 

O 

13 

♦H 

X 


CO 

3 

D 

X 

•H 

D 

d 

CO 

X 

d 

X 

D 

3 

c 

• H 

g 

H 

<D 

cD 

CD 

u 

(D 

0) 

> 

X 

CD 

X 

X 

> 

D 

X 

£ 

o 

c 

£ 

*H 

0 

X 

c 

VH 

X 

0 


VH 

•rH 

x 

o 

U 

fD 

X 

Cu 

CD 

•H 

3 

to 

3 

03 


C 

c 

u 

•H 

O 

O 

X 

•H 

d 

<D 


CO 

0 

'O 

o 

3 



CD 

X 

fD 

CO 

Ut 

X 

X 

3 

CO 


13 

O 

D 

O 

X 

•rH 

O 

•H 

X 

D 

u 

< 

to 



UH 

CT 

o 

X 

13 


•H 

Ph 

u 

W 



CP 

C 

•H 

£ 

X 

o 

X 

u 

X 

D 

£ 

D 

> 

X 

c 

u 

0) 

CP 

CD 

■H 

rH 

X 

X 

cD 


CO 

13 

c 

D 

X 


u 

c 

•H 

D 

D 

u 

D 

a. 

M 

■H 

44 

• rH 

CD 

U 

in 

x 

CO 

<D 

■ H 

fd 

CD 

X 

X 

C 

*H 


o 

>4 

D 

3 

d 

> 

04 

D 

X 

O 4 


X 

D 

TW 

a 


<D 

X 

d 

C 

d 

a 

X 

d 

0 

•H 

D 

N 

C 

c 

X 

CDX 

•H 

O 

D 

13 

CD 

D 

O 

X 

u 

0) 

CD 

O 


o 

o 

•H 

o 

X 

CP 




•H 

O 

3 

CO 



X 


O 

•H 

a> 


X 


U 

13 

ij 

V4 

CO 

o 

•H 


•H 


•H 

c 

X 

CO 

£ 

■H 

X 

3 

d 

D 

D 

O 


to 

X 



D 

UH 

CD 

u 

X 

X 

X 

X 

X 

CO 

o 

’H 

X 

•H 

X 


O 

o 


13 

X 

X 

d 

> 

0 

X 

D 

O 

>, 

•H 

CD 

c 

X 

■H 

o 

u 

CD 

a> 

•H 


d 

d 

D 

D 

•H 

H 

X 



D 

0 

•rH 

d 

d 

Vh 

D 

r*— ( 

rH 

HJ 

x 

<D 

c 

13 


d 

X 

13 

X 

X 

D 

•H 

H 


> 

X 

D 

d 

>1 

d 

0 

to 

to 

D 

O 

O 4 

4J 


cD 

•H 

g 

CD 

ho 

c 

3 

X 


fO 

•H 

E 

£ 

CP 

CP 

D 

D 

X 

O 

X 

0 

D 

to 

£ 

44 

CO 

c 

CD 

x: 

X 

CD 

C0 

cD 

o 

X 


>1 

N 

X 

D 


D 

c 

V-i 

X 

X 

•rH 

•rH 

X 

D 

•rH 

D 

D 


<x> 

#“H 

4J 

u 

rH 

0) 

•H 


c 

u 

•H 

CD 

X 

X 

X 

■H 

aw 


X 

X 

X 

> 

04 


> 

Vh 

X 

M 

4J 


o 

0) 

u 

CP 

X 

(D 

o 

cD 

X 

d 

D 

o 

c 

13 



13 

D 

♦rH 

D 

•rH 

X 

X 

O 

Q) 

D 

V4 

4J 

CO 


04 

c 

cD 

•H 

C 

•H 

cD 



■H 

•H 

D 

D 

D 

u 

X 

VH 

X 

X 

vh 

X 

d 

3 

3 

4J 

<T3 

g 

*H 

o 

a> 

X 

•H 

X 

X 

d 

D 


> 

X 

O 

13 

3 

D 

D 

D 

0 


U4 X 

0 

CJ 

X! 

C 

C 

o 

CD 

H 

■H 

> 

*H 

£ 

X 


o 

CO 

13 

o 


D 

3 

CP 

> 

04 

d 


• 

t; 


•rH 

CO 

0) 

CO 

13 

x 

•H 

X 

(D 

c 

•H 


X 

•H 

o 

C 

u 


04 

X 

*H 

•H 

O 

V-4 

* 

D 

■H 

ft 

X 


£ 

CD 

x 

3 

•H 

•rl 

•H 

X 


iD 

X 

a. 

3 

a 


03 

o 

X 

> 


D 

D 

O 


X 

y 


CD 

CD 

< 

a) 


CP 

H 

X 

X 

CD 


CD 

D 

w 

O 




d 

d 

W 

13 

X 

N 

D 

>1 

X 

c 


-C 

rH 

> 

u 

o 

a> 

CD 

o 

CD 

H 


U 

X 

3 

u 

X 


d 

o 

o 

3 

d 

X 

•rH 

Oi 

d 

0 

3 


X 

CD 


JH 

X 

u 

> 

cD 

13 

a 


CP 

to 

04 

CP 

o 


o 

o 

o 

CO 

D 

D 

CO 

CO 

D 

X 

4H 


EARLY SHUTTLE-C UTILIZATION CONSIDERATIONS 


LU 


o 

> 

Q 

Z 

< 

< 

> 

Ui 

O 
c n 

-j 

< 

LU 

CC 

< 

CD 

I- 

X 

g 

_i 

u_ 

> 

-J 

CD 

s 

LU 

cd 

cd 

< 

J 2 

CD 

-I 

< 

H 


Q 

LU 

H 

S 


to 

z 

o 

H 

Z 

Li. 

LU 

Q 

> 

-J 

m 

£ 

Ui 

CO 

<0 

< 

Ui 

> 

CO 

to 

< 

X 

I- 

X 

g 

-I 

LL 

_i 

< 

H 


HO 

b ^ 

£ w 

x 2 

o - 


CO 

CO 

-J 

< 

o 

t 

X 

o 

LL 

o 

z 

o 

H 

< 

o 

LL 

X 

Ui 

> 

z 

o 

< 

x 

o 

Ui co 

££ 

2 Ui 

I 1 “ 

CO 
> 
CO 
CD 
X 
CO 

o 


< 

t 

z 

I- 

55 

X 


9 < 

S*s 

to Z 

UJ UI 


o 

X 

2 ui 


£ 

LU 


o 

5 

CC 

V 

LU 

H 

Z 

X 

o 


LU 

CC 

Q. 

Z 

o 

g 

CD 

=> 

O 

o 

LL 

z 

o 

F 

=§ 

cl 

^ ft 

LU O 


< 

> 

Ui 

Ui 

N 


3 

O 

X 

<3 

ui 


11 

S x 


Q 

LU 

CC 

CD 

LU 

Q 


Q- 

LU 

O 

z 

o 

o 

o 

CD 




< 

I- 


co 

h 

X 

o 

X 

UI 

X 


>■ 

Q 

3 

H 

CO 

O 

X 

z 

< 


o 

CO 

CO 

UJ 

X 


o 

z 


o 

o 


CO 

< 

X 


X 

o 


CO 

CO 

< 

ffi 


- EARLY UTILIZATION ALTERNATIVE IS LARGER NUMBER/SIZE OF PASSIVE 
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SHUTTLE-C EARLY PRE-INTEGRATION UTILIZATION 

FEATURES/ISSUES 
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SHUTTLE-C EARLY PRE- INTEGRATION UTILIZATION ASSEMBLY CONCEPT 
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EARLY SHTITTT.K-C UTILIZATION PRE-INTEGRATED ASSEMBLY SEQUENCE 
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REPHASED CONFIGURATION ASSEMBLY SEQUENCE LAUNCH SYSTEM SUMMARY 
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REPHASED CONFIGURATION LAB MODULE REQUIRES 71% OF MAXIMUM AVAILABLE OUTFITTING. 
REPHASED CONFIGURATION HAB MODULE REQUIRES 75% OF MAXIMUM AVAILABLE OUTFITTING. 
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ASSEMBLY SEQUENCE LAUNCH SCHEDULE COMPARISON 
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